Attorney Docket No.0275M-000738 
METAL/PLASTIC INSERT MOLDED SILL PLATE FASTENER 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to fasteners and more 
specifically to a fastener design for joining trim pieces to the interior surfaces of 
automobiles. 

BACKGROUND OF THE INVENTION 

[0002] For automotive applications, fasteners are used to join trim 
pieces to sections or metal body portions of the automobile. The requirements 
for these fasteners are that they be insertable into apertures of the automobile 
and meet requirements to both retain the insert as well as provide a minimum 
pullout retention force such that the insert can be removed without damaging the 
insert. Common fastener designs include directly opposed flexible wings which 
deflect inwardly upon insertion of the fastener and expand by spring force to hold 
the fastener within a rectangular slot in the automobile. A drawback of commonly 
used fasteners is the inability of the fastener to compensate for misalignment 
between the fastener location and the aperture in the automobile. A further 
drawback is the inability of commonly used fasteners to accommodate slight 
rotation of the assembled joint in order to compensate for further misalignment 
between the fastener and the aperture of the automobile. 

[0003] Another drawback of some existing designs for fasteners is the 
all metal body of the fastener itself. An all-metal fastener can result in corrosion 
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between the metal contact surfaces between the fastener and the automobile as 
well as causing damage to the area of the aperture of the automobile upon 
insertion of the fastener or removal of the fastener. 

SUMMARY OF THE INVENTION 

[0004] According to a preferred embodiment of the present invention, 
an apparatus is provided for adjoining accessories to panels on the interior of 
vehicles. The apparatus includes a molded fastener body which further includes 
a head, a neck joined to the head, a flexible skirt joined to the neck, an anti- 
rotation feature joined to both the neck and skirt, and a pair of support legs 
perpendicularly from an underside of the skirt. A metal insert is positioned 
between the pair of support legs and molded at the same time as the molded 
fastener is formed such that the metal insert is non-removably joined to the 
molded fastener portion. The metal insert includes a pair of support legs which 
surround a pair of flexible wings. Each of the flexible wings extends toward an 
opposite face of the metal insert such that the flexible wings deflect inwardly 
upon insertion of the apparatus and return by spring force to retain the apparatus 
in the installed position with the vehicle. 

[0005] The anti-rotation feature is provided in the form of a generally V- 
shaped neck which mates with a similarly formed slot in an upper surface of a 
dog-house formed in the accessory joined to the vehicle. The anti-rotation 
feature permits a small degree of rotation of the apparatus to allow for fit-up but 
precludes further rotation. Each of the flexible wings also optionally includes an 
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additional raised portion for improving the retention capability of each of the 
flexible wings. The support legs also provide at distal ends a protective guard 
feature such that the elastomeric material of the molded fastener body contacts 
the vehicle surface first to prevent potential damage between the fastener and 
the vehicle. Each of the protective guards also includes a tapered end feature to 
help align the fastener upon assembly. 

[0006] In another embodiment of the present invention, a dog-house 
design is provided in the accessory having an aperture and a lead-in slot 
configured to align with the neck and anti-rotation feature of the fastener. In a 
further embodiment of the present invention, a method for joining a seal plate 
molding to a seal plate of a vehicle is provided. 

[0007] Further areas of applicability of the present invention will 
become apparent from the detailed description provided hereinafter. It should be 
understood that the detailed description and specific examples, while indicating 
the preferred embodiment of the invention, are intended for purposes of 
illustration only and are not intended to limit the scope of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] The present invention will become more fully understood from 
the detailed description and the accompanying drawings, wherein: 

[0009] Figure 1 is a perspective view of a fastener of the present 
invention; 

[0010] Figure 2 is a plan view of the fastener of the present invention; 
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[0011] Figure 3 is a perspective view of a fastener of the present 
invention joined to a dog-house assembly co-molded to a trim plate molding the 
present invention; and 

[0012] Figure 4 is an end elevational view taken at Section 4-4 of 
Figure 3; 

[0013] Figure 5 is a plan view of the dog-house assembly of Figure 3; 

[0014] Figure 6 is a perspective view of a fastener of the present 
invention showing prior engagement with a rectangular shaped aperture of a 
vehicle; and 

[0015] Figure 7 is a flow diagram of the steps to apply a fastener of the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0016] The following description of the preferred embodiment(s) is 
merely exemplary in nature and is in no way intended to limit the invention, its 
application, or uses. 

[0017] According to the preferred embodiment of the present invention, 
a fastener 10 includes a circular head 12 molded to a neck region 14. The neck 
region is co-molded to a top surface 16. An anti-rotation rib 18 which is formed in 
a general V-shaped configuration having its apex joined to neck region 14 is co- 
molded between neck region 14 and top surface 16. A flexible skirt 20 having a 
generally oval shape is co-molded to top surface 16 and extends generally 
downward and at an angle away from top surface 16. The top surface 16 is a 
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generally planar portion of fastener 10 and also forms one of the surfaces for 
joining fastener 10 to a dog-house assembly which will be described in further 
detail in reference to Figures 3 and 4. 

[0018] A pair of angled support legs 22 extend perpendicularly from an 
undersurface of the flexible skirt 20. Each of the angled support legs 22 support 
opposed outer perimeter edges of a metal insert 24. A cross member 26 is 
connectably molded between distal ends of each of the support legs 22. Cross 
member 26 also provides support for a lower edge of metal insert 24. Each of 
the support legs 22 at the distal ends is provided with a guard portion 28 having 
tapered ends such that the tapered ends angle toward the distal ends of each of 
the support legs 22. 

[0019] Metal insert 24 includes a pair of deflection wings 30 which are 
formed at a lower edge of metal insert 24. Each of the deflection wings 30 
includes a bend at a lower portion thereof and each extends in an opposite 
direction from the other such that each deflection wing 30 is positioned towards 
an opposite face of metal insert 24, which is formed as a generally planar 
surface. Deflection wings 30 are each spaced from one another at the base 
portion such that deflection wings 30 can deflect towards each other, but do not 
oppose each other directly. This permits full deflection of deflection wings 30 
without interfering with each other during the deflection portion of travel. Each 
deflection wing 30 also includes an upper bend 32 having an inwardly tapering 
section formed thereafter. Optionally, an engagement rib 34 is formed adjacent 
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to each bend portion 32 to provide additional retention capability for deflection 
wings 30. 

[0020] Referring next to Figure 2, the generally oval shape of flexible 
skirt 20 is seen. The generally V-shaped configuration of anti-rotational rib 18 is 
also visible in this view having a body 19 extending outwardly from an outer 
diameter of neck region 14. Circular head 12 is generally centrally positioned on 
the top surface 16. 

[0021] Referring next to Figures 3 through 6, a mating face 36 of a 
dog-house assembly 38 is shown. The dog-house assembly 38 is co-molded 
with a trim plate molding 40. An exemplary installation of fastener 10 onto 
mating face 36 is shown in Figure 3. When installed as shown, and referring 
back to Figure 1, circular head 12 fits below mating face 36 while top surface 16 
fits above and in contact with mating face 36. In this position, each of the 
support legs 22 is directed upward as well as the flexible skirt 20. From this sub- 
assembly position, support legs 22 and deflection wings 30 are insertable into a 
generally rectangular shaped aperture (further described in reference to Figure 
6), of a vehicle trim plate, such that guard portions 28 first contact a rectangular 
shaped aperture 50 and provide a lead-in feature for support legs 22. Deflection 
wings 30 deflect inwardly upon contact with side walls 52 of the generally 
rectangular shaped aperture 50 as fastener 10 is further inserted. Insertion of 
fastener 10 is complete when bend portions 32 extend entirely through the 
rectangular shaped aperture 50 allowing deflection wings 30 to deflect by spring 
force to retain the fastener 10 in position. At this time, flexible skirt 20 engages a 
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generally flat surface 48 surrounding the rectangular shaped aperture of the 
vehicle to provide a moisture and soil seal to prevent moisture and soil from 
contacting metal insert 24 and the general area surrounding the rectangular 
shaped aperture of the vehicle. 

[0022] Referring specifically to Figure 5, the mating face 36 of dog 
house assembly 38 (shown in Figure) is provided with a generally circular 
aperture 42 sized to permit entry of neck region 14. V-shaped slot 44 is 
configured to enclose anti-rotational rib 18 while allowing a certain degree of 
deflection (approximately 7 degrees of deflection). A throat region 46 is sized 
slightly smaller than a diameter of aperture 42 to provide a positive retention 
feature for neck region 14 after neck region 14 is pressed into aperture 42. 

[0023] Referring to Figure 7, the steps to apply a fastener of the 
present invention to join a trim piece molding to a vehicle include a step 100, 
forming a dog-house assembly on a vehicle trim piece. In step 102, a metal 
insert having deflection wings is molded into a polymeric fastener body. At step 
104, each of a head, neck and anti-rotation feature are moldably attached to an 
end of the fastener body. At step 106, the head, neck and anti-rotation features 
are connected with a receiving engagement slot. At final step 108, the metal 
insert and deflection wings are inserted into an aperture of a vehicle to releasably 
join the vehicle trim piece to the vehicle. 

[0024] A molded sill plate fastener of the present invention provides 
several advantages. The anti-rotational rib of the present invention allows 
fastener assembly onto a dog-house permitting both a small degree of rotation 
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and a positive rotation stop. This permits some angular misalignment between 
the fastener and an aperture of the motor vehicle. By molding a metal insert into 
a generally elastomeric body of the present invention, a one-piece fastener is 
formed having the spring force capability of metal deflection wings within an 
elastomeric body to protect the automobile surfaces when the fastener is 
installed. The flexible skirt of the present invention provides a moisture and dirt 
seal to minimize moisture and dirt entrance into the area of the metal insert and 
rectangular shaped aperture of the automobile. Protective guards/lead-in 
features of the present invention help prevent damage to the vehicle upon 
installation of the fastener as well as provide a more positive alignment means 
for the fastener during assembly. Optional use of engagement ribs formed 
adjacent to the bend portions of the deflection wings also provides additional 
retention capability for the deflection wings. Finally, by spacing each of the 
deflection wings laterally apart from each other and initially extending them 
towards opposite sides of the metal insert and towards opposite sides of the 
support legs, the deflection wings are free to fully deflect inwardly without 
contacting each other thus providing greater retention capability of the fasteners. 

[0025] The description of the invention is merely exemplary in nature 
and, thus, variations that do not depart from the gist of the invention are intended 
to be within the scope of the invention. Such variations are not to be regarded as 
a departure from the spirit and scope of the invention. 
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